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©  Electrical  switch  with  resilient  contact  arm. 

An  electrical  switch  comprises  a  housing  (1)  carrying  a 
first,  fixed  contact  (3)  and  a  second,  movable  contact  (6)  in  the 
form  of  a  resilient  contact  arm  secured  to  the  housing  (1)  at 
one  end,  and  an  actuator  member  (15)  mounted  on the  hous- 
ing  (1)  and  operable  to  urge  the  resilient  contact  arm  (6) from  a 
first  position  out  of  engagement  with  the  fixed  contact  (3)  into 
a  second  position  in  engagement  with  the  fixed  contact  (3). 
The  resilient  contact  arms  comprises  a  single  inner  limb  (9) 
and  two  outer  limbs  (10, 11)  one  of  which  is  engaged  by  the 
actuator  member  (15)  and  the  other  of  which  engages  the 
fixed  contact  (3)  on  operation  of  the  actuator  member,  at 
which,  initially  the  whole  resilient  contact  arm  deflects  by 
bending  of  the  single  inner  limb  (9)  until  the  other  outer  limb 
(11 )  engages  the  fixed  contact  (3)  whereafter  the  two  outer 
limbs  (10,  11)  of  the  resilient  contact  arm  are  deflected 
towards  each  other  thereby  to  increase  the  contact  force  bet- 
ween  the  other  outer  limb  (11)  and  the  fixed  contact  (3).  The 
contact  points  (4,  25)  of  the  fixed  contact  (3)  and  the  other 
outer  limb  (11)  of  the  resilient  contact  arm  can  be  embedded 
in  a  body  (24)  of  electrically  insulating  material.  The  housing 
(1)  can  be  of  one-piece  construction,  the  actuator  member  (15) 
being  retained  in  the  housing  (1)  by  a  part  of  the  second 
contact  (6). 



T h i s   i n v e n t i o n   r e l a t e s   to   an  e l e c t r i c a l   s w i t c h .  

Many  f o r m s   of  e l e c t r i c a l   s w i t c h   a r e   k n o w n ,  

and  a  common  fo rm  c o m p r i s e s   a  h o u s i n g   c a r r y i n g   a  

f i r s t ,   f i x e d   c o n t a c t   and  a  s e c o n d ,   m o v a b l e   c o n t a c t  

in   t h e   f o r m   of  a  r e s i l i e n t   c o n t a c t   arm  s e c u r e d   t o  

t h e   h o u s i n g   a t   one  e n d ,   and  an  a c t u a t o r   m e m b e r  

c o u n t e d   on  t h e   h o u s i n g   and  o p e r a b l e   to   u r g e   t h e  

r e s i l i e n t   c o n t a c t   arm  f rom  a  f i r s t   p o s i t i o n   o u t   o f  

e n g a g e m e n t   w i t h   t h e   f i x e d   c o n t a c t   i n t o   a  s e c o n d  

p o s i t i o n   in  e n g a g e m e n t   w i t h   t h e   f i x e d   c o n t a c t .  

In  s u c h   known  s w i t c h e s   t h e  a c t u a t o r   m e m b e r  

can   be  a  p u s h - b u t t o n ,   a  s l i d e r   member   or   a  r o t a r y  

m e m b e r ,   b e i n g   m o u n t e d   on  t h e   h o u s i n g   in   d e p e n d e n c e  

upon   i t s   p a r t i c u l a r   m a n n e r   of  o p e r a t i o n .  

W h a t e v e r   t h e  m a n n e r   of  o p e r a t i o n   of  t h e  

a c t u a t o r   m e m b e r ,   i t   i s   d e s i r a b l e   f o r   t h e   a c t u a t o r  

member   to   be  e a s i l y   o p e r a b l e ,   and  f o r  t h e r e   to   b e  

a  h i g h   c o n t a c t   f o r c e   b e t w e e n   t h e   f i x e d   and  m o v a b l e  

c o n t a c t s   in   t h e   c l o s e d   c o n d i t i o n   of  t h e   s w i t c h .  

H o w e v e r ,   t h e   d e s i g n   of  known  e l e c t r i c a l   s w i t c h e s  

o f t e n   makes   i t   i m p o s s i b l e   to   a c h i e v e   b o t h   of  t h e s e  

d e s i r e d   p r o p e r t i e s   in   a  s i n g l e   s w i t c h .  

A c c o r d i n g   to   t h i s   i n v e n t i o n   an  e l e c t r i c a l  

s w i t c h   c o m p r i s i n g   a  h o u s i n g   c a r r y i n g   a  f i r s t ,   f i x e d  

c o n t a c t   and  a  s e c o n d ,   m o v a b l e   c o n t a c t   in   t h e   f o r m  

of  a  r e s i l i e n t   c o n t a c t   arm  s e c u r e d   to   t h e   h o u s i n g  

a t   one  e n d ,   and  an  a c t u a t o r   member  m o u n t e d   on  t h e  

h o u s i n g   and  o p e r a b l e   to   u r g e   t h e   r e s i l i e n t   c o n t a c t  

arm  f rom  a  f i r s t   p o s i t i o n   o u t   of  e n g a g e m e n t   w i t h  



t h e   f i x e d   c o n t a c t   i n t o   a  s e c o n d   p o s i t i o n   in   e n g a g e m e n t  

w i t h   t h e   f i x e d   c o n t a c t ,   i s   c h a r a c t e r i s e d  i n   t h a t   t h e  

r e s i l i e n t   c o n t a c t   a r m . e x t e n d s   f r o m   i t s   end  s e c u r e d   t o  

t h e   h o u s i n g   as  a  s i n g l e   i n n e r   l i m b   and  t h e n   d i v i d e s   i n t o  

two  o u t e r   l i m b s   one  of  w h i c h   i s   e n g a g e d   by  t h e   a c t u a t o r  

member   and  t h e   o t h e r   of  w h i c h   e n g a g e s   t h e   f i x e d   c o n t a c i  

on  o p e r a t i o n   of  t h e   a c t u a t o r   m e m b e r ,   t h e   a r r a n g e m e n t  

b e i n g   s u c h   t h a t   on  o p e r a t i o n   of  t h e   a c t u a t o r   m e m b e r ,  

i n i t i a l l y   t h e   w h o l e   r e s i l i e n t   c o n t a c t   arm  d e f l e c t s  

by  b e n d i n g   of  t h e   s i n g l e   i n n e r   l i m b   u n t i l   s a i d   o t h e r  

o u t e r   l i m b   e n g a g e s   t h e   f i x e d   c o n t a c t   w h e r e a f t e r  

t h e   two  o u t e r   l i m b s   of   t h e   r e s i l i e n t   c o n t a c t   a r m  

a r e   d e f l e c t e d   t o w a r d s   e a c h   o t h e r   t h e r e b y   to   i n c r e a s e  

t h e   c o n t a c t   f o r c e   b e t w e e n   s a i d   o t h e r   o u t e r   l i m b   a n d  

t h e   f i x e d   c o n t a c t .  

In  t h e   s w i t c h   of  t h i s   i n v e n t i o n   e a s e   o f  

o p e r a t i o n   of  t h e   a c t u a t o r   member   i s   a c h i e v e d   i n  

t h a t   i n i t i a l l y   t h e   w h o l e   r e s i l i e n t   c o n t a c t   arm  i s  

d e f l e c t e d  b y   b e n d i n g   of  t h e   s i n g l e   i n n e r   l i m b  

t h e r e o f ,   t h i s   b e n d i n g   o f f e r i n g   l i t t l e   r e s i s t a n c e  .  

t o   m o v e m e n t   of  t h e   a c t u a t o r   m e m b e r ,   w h i l e   a  h i g h  

f i n a l   c o n t a c t   f o r c e   i s   a c h i e v e d   by  t h e   s u b s e q u e n t  

m o v e m e n t   of  t h e   two  o u t e r   l i m b s   o f   t h e   r e s i l i e n t  

c o n t a c t   member   t o w a r d s   e a c h   o t h e r   w h i l e   one  l i m b   i s  

in   c o n t a c t   w i t h   t h e   f i x e d   c o n t a c t .  

E l e c t r i c a l   s w i t c h e s   a c c o r d i n g   t o   t h i s  

i n v e n t i o n   w i l l   now  be  d e s c r i b e d   by  way  of   e x a m p l e  

w i t h   r e f e r e n c e   to   t h e   d r a w i n g s ,   in   w h i c h : -  

F i g u r e   1  i s   a  d i a g r a m m a t i c   s e c t i o n a l   v i e w  

t h r o u g h   a  f i r s t   s w i t c h   in   a  f i r s t   c o n d i t i o n ;  

F i g u r e   2  i s   a  v i e w   s i m i l a r   to   F i g u r e   1  b u t  

w i t h   t h e  f i r s t   s w i t c h   in   a  s e c o n d   c o n d i t i o n ;  

F i g u r e   3  i s   a  d i a g r a m m a t i c   s e c t i o n a l   v i e w  

t h r o u g h   t h e   f i r s t   s w i t c h   a t   r i g h t   a n g l e s   to   t h e  

v i e w s   of  F i g u r e s   1  and  2 ;  



F i g u r e   4  i s   a  v i e w   s i m i l a r   t o  F i g u r e   1  .  

b u t   t h r o u g h   a  s e c o n d   s w i t c h ;  

F i g u r e   5  i s   a  v i e w   s i m i l a r   t o   F i g u r e   2  b u t  

t h r o u g h   t h e   s e c o n d   s w i t c h ;  

F i g u r e   6  i s   a  v i e w   s i m i l a r   t o   F i g u r e   1 

b u t   t h r o u g h   a  t h i r d   s w i t c h ;   a n d  

F i g u r e   7  i s   a  v i e w   s i m i l a r   t o   F i g u r e   1  b u t  

t h r o u g h   a  f o u r t h   s w i t c h .  

The  s w i t c h  s h o w n   in  F i g u r e s   1  to   3  c o m p r i s e s  

a  h o u s i n g   1  m o u l d e d   f rom  e l e c t r i c a l l y   i n s u l a t i n g  

p l a s t i c s   m a t e r i a l   in   t h e   fo rm  of  an  open   r e c t a n g u l o i d  

b o x .   The  b a s e   2  of  t h e   h o u s i n g   1  c a r r i e s   a  f i r s t  

f i x e d   m e t a l   c o n t a c t   3  h a v i n g   a  c o n t a c t   h e a d   4  l o c a t e d  

w i t h i n   t h e   h o u s i n g   1,  and  a  p i n   p o r t i o n   5  p r o j e c t i n g  

f rom  t h e   b a s e   2  of   t h e   h o u s i n g   1  f o r   r e c e i p t ,   f o r  

e x a m p l e ,   in   a  h o l e   in   a  s u b s t r a t e   s u c h   as  a  p r i n t e d  

c i r c u i t   b o a r d   ( n o t   s h o w n ) .   A l s o   s e c u r e d   to   t h e   b a s e  

2  i s   a  s e c o n d   c o n t a c t   6  s t a m p e d   and  f o r m e d   f r o m  

r e s i l i e n t   s h e e t   m e t a l ,   and  h a v i n g - a   p i n   p o r t i o n   7 

p r o j e c t i n g   f rom  t h e   b a s e   2  s i m i l a r l y   to   and  s p a c e d  

f rom  t h e   p i n   p o r t i o n   5  of  t h e   f i x e d   c o n t a c t   3,  a n d  

h a v i n g   w i t h i n   t h e   h o u s i n g   1  a  m o v a b l e   r e s i l i e n t  

c o n t a c t   arm  8.  The  c o n t a c t   arm  8  c o m p r i s e s   a  s i n g l e  

i n n e r   L - s h a p e d   l i m b   9  e x t e n d i n g   f r o m   t h e   p i n   p o r t i o n  

7,  w h i c h   i n n e r   l i m b   9  d i v i d e s   i n t o   two  o u t e r   l i m b s  

10  and  11  j o i n e d   by  a  c r o s s   l imb   12  to   g i v e   a  U - s h a p e .  

The  h o u s i n g   1  i s   c l o s e d   by  a  c o v e r  1 3   h a v i n g  

a  s l o t   14  t h e r e i n ,   and  an  a c t u a t o r   member   15  i s  

p o s i t i o n e d   in   t h e   s l o t   14  f o r   m o v e m e n t   f rom  a  f i r s t  

p o s i t i o n ,   shown  in  F i g u r e   1,  in   w h i c h   a  h e a d   16  o f  

t h e   a c t u a t o r   member   15  l o c a t e d   w i t h i n   t h e   h o u s i n g   1 

i s   p o s i t i o n e d   s u b s t a n t i a l l y   o v e r   t h e   p i n   p o r t i o n   7 

of  t h e   s e c o n d   c o n t a c t   6,  and  a  s e c o n d   p o s i t i o n ,   s h o w n  

in   F i g u r e   2,  in   w h i c h   t h e   head   16  i s   p o s i t i o n e d  

s u b s t a n t i a l l y   o v e r   t h e   f i x e d   c o n t a c t   3.  The  t o p ,  



o u t e r   p a r t   of  t h e   a c t u a t o r   member   15  i s  s h o w n  

b r o k e n   away ,   b u t   can   be  of  any  c o n v e n i e n t   f o r m  

s u i t a b l e   f o r   e f f e c t i n g   t h e   n e c e s s a r y   s l i d i n g   m o v e m e n t  

of   t h e   a c t u a t o r   member   15  a l o n g   t h e   s l o t   14  b e t w e e n  

t h e   two  p o s i t i o n s   d e s c r i b e d .  

As  c l e a r l y   shown  in   F i g u r e   1,  t h e   u p p e r   ( a s  

s e e n   in   t h e   d r a w i n g s )   o u t e r   l i m b   10  of   t h e   c o n t a c t  

arm  8  p r e s e n t s   an  o u t e r   e d g e   w h i c h   has   a  f i r s t   p o r t i o n  

17  w h i c h   s l o p e s   f rom  t h e   end  of  t h e   i n n e r   arm  9 

t o w a r d s   t h e   c o v e r   13,   and  a  s e c o n d   p o r t i o n   18  w h i c h  

e x t e n d s   p a r a l l e l   t o   t h e   c o v e r   13  (and   t h u s   to   t h e  

b a s e   2 ) ,   to   t h e   f r e e   end  of   t h e   l i m b   1 0 .  

I n  t h e   f i r s t   c o n d i t i o n   of  t h e   s w i t c h   shown  i n  

F i g u r e   1,  t h e  h e a d   16  of  t h e   a c t u a t o r   member   15  

i s   r e s t i n g   on  t h e   i n n e r   l i m b   9  of  t h e   c o n t a c t   arm  8 ,  

t h e   l o w e r   o u t e r   l i m b   11  i s   o u t   of   c o n t a c t   w i t h   t h e  

f i x e d   c o n t a c t   h e a d   4,  and  t h e   r e s i l i e n t   c o n t a c t  

arm  8  i s   u n f l e x e d .  

As  t h e   a c t u a t o r   member   15  i s   s l i d   a l o n g   t h e  

s l o t   14  t o w a r d s   t h e   s e c o n d   p o s i t i o n   shown  in   F i g u r e   2 ,  

t h e   h e a d   16  e n g a g e s   t h e   f i r s t   p o r t i o n   17  of  t h e   e d g e  

of   t h e   u p p e r   o u t e r   l i m b   10  of  t h e   c o n t a c t   arm  8 ,  

and  i n i t i a l l y   t h e   w h o l e   c o n t a c t   arm  8  i s   r e s i l i e n t l y  

d e f l e c t e d   by  b e n d i n g   of   t h e   i n n e r   l i m b   9  u n t i l   t h e  

l o w e r   o u t e r   l i m b   11  comes   i n t o   e n g a g e m e n t   w i t h   t h e  

h e a d   4  of   t h e   f i x e d   c o n t a c t   3.  ( F i g u r e   2  shows   t h e  

i n n e r   l i m b   9  in   t h i s   f l e x e d   c o n d i t i o n ) .   T h e r e a f t e r ,  

f u r t h e r  m o v e m e n t   of  t h e   h e a d   16  a l o n g   t h e   e d g e   p o r t i o n  

17  c a u s e s   t h e   two  o u t e r   l i m b s   10  and  11  of   t h e   c o n t a c t  

arm  8  to   be  r e s i l i e n t l y   d e f l e c t e d   t o w a r d s   e a c h   o t h e r ,  

t h e r e b y   to   i n c r e a s e   t h e   c o n t a c t   f o r c e   b e t w e e n   t h e  

l o w e r   o u t e r   l i m b   11  and  t h e   h e a d   4  of   t h e   f i x e d  

c o n t a c t   3 .  

The  h e a d   1 6 .  t h e n   p a s s e s   o v e r   t h e   r i d g e   19 

b e t w e e n   t h e   edge   p o r t i o n s   17  and  18  of   t h e   u p p e r  



o u t e r   l i m b   10  and  p a s s e s   on  to   t h e   edge   p o r t i o n   18  

w h i c h ,   due  to   t h e   b e n d i n g   of  t h e   i n n e r   l imb   9  i s  

now  s l o p i n g   away  f r o m '  t h e   c o v e r   13  in   t h e   d i r e c t i o n  

away  f rom  t h e   r i d g e   19,   as  shown  in   F i g u r e   2,  u n t i l  

t h e   s w i t c h   i s   in   a  s e c o n d   c o n d i t i o n   as  shown  i n  

F i g u r e   2  in  w h i c h   e l e c t r i c a l   c o n n e c t i o n   b e t w e e n   t h e  

p o s t   p o r t i o n s   5  and  7  of  t h e   c o n t a c t s   3  and  8  i s  

m a i n t a i n e d .  

Due  to   t h e   a b o v e   d e s c r i b e d   m a n n e r   of  o p e r a t i o n  

of   t h e   s w i t c h ,   an  o v e r - c e n t r e   a c t i o n   i s   a c h i e v e d  

f o r   t h e   a c t u a t o r   member   15  g i v i n g   a  u s e r   a  p o s i t i v e  

f e e l   i n d i c a t i n g   c o r r e c t   o p e r a t i o n   of   t h e   s w i t c h .  

The  r e s i s t a n c e   to   m o v e m e n t   of  t h e   a c t u a t o r   m e m b e r  

15  f e l t   by  a  u s e r   i n c r e a s e s   as  t h e   h e a d   16  p a s s e s  

a l o n g   t h e   edge   p o r t i o n   17  of  t h e   u p p e r   o u t e r   l i m b  

10  u n t i l   t h e   h e a d   16  p a s s e s   o v e r   t h e   r i d g e   19 

w h e r e a f t e r   t h e   f o r c e   d e c r e a s e s   a g a i n   as  t h e   h e a d '  

16  p a s s e s   a l o n g   t h e   e d g e   p o r t i o n   18  of  t h e   u p p e r  

o u t e r   l imb   1 0 .  

The  maximum  c o n t a c t   f o r c e   b e t w e e n   t h e   l o w e r  

o u t e r   l i m b   11  and  t h e   h e a d   4  of  t h e   f i x e d   c o n t a c t  

3,  and  t h e   maximum  d e f l e c t i o n   of  t h e   o u t e r   l imb   1 0  

and  11  t o w a r d s   e a c h   o t h e r ,   o c c u r s   as  t h e   head   16  

of   t h e   a c t u a t o r   member   15  p a s s e s   o v e r   t h e   r i d g e  

19,   a f t e r   w h i c h   t h e   o u t e r   l i m b s   10  and  11  r e l a x  

s l i g h t l y .   T h i s   a c t i o n   c a u s e s   a  s l i g h t   b e n e f i c i a l  

s l i d i n g   a c t i o n   b e t w e e n   t h e   l o w e r   o u t e r   l imb   11  a n d  

t h e   h e a d   4  of  t h e   f i x e d   c o n t a c t   3 .  

A  s i m i l a r   o v e r - c e n t r e   a c t i o n   i s   f e l t   as  t h e  

a c t u a t o r   member   15  i s   r e t u r n e d   to   t h e   f i r s t   p o s i t i o n  

shown  in  F i g u r e   1,  t h e   l o w e r   o u t e r   l i m b   11  c o m i n g  

o u t   of  c o n t a c t   w i t h   t h e   h e a d   4  of  t h e   f i x e d   c o n t a c t  

3  d u r i n g   t h i s   m o v e m e n t .  

As  shown  in  F i g u r e   3,  t h e   h o u s i n g   1  and  c o v e r  

13  can   be  m o u l d e d   t o g e t h e r   w i t h   a  p l u r a l i t y   o f  



s i m i l a r   s t r u c t u r e s   i n  s t r i p   f o r m   w h e r e b y   a  m u l t i p l e  

s w i t c h   can   be  p r o d u c e d .   P r e f e r a b l y   a d j a c e n t   h o u s i n g s  

and  c o v e r s   a r e   s e p a r a t e d   by  a  l i n e   of  w e a k n e s s   2 0  

w h e r e b y   a  s i n g l e   or  s t r i p   of   any  r e q u i r e d   n u m b e r  

of  h o u s i n g s   and  c o v e r s   can   be  b r o k e n   f r o m   a  l o n g e r  

s t r i p .  

R e f e r r i n g   now  to   F i g u r e s   4  and  5,  t h e   s w i t c h  

h e r e   shown  i s   s i m i l a r   to   t h a t   shown  in   F i g u r e s   1  to   3 .  

and   c o r r e s p o n d i n g   p a r t s   h a v e   t h e   same  r e f e r e n c e  

n u m e r a l s .  

In  t h e   s w i t c h   shown  in   F i g u r e s   1  and  2  t h e  

a r e a   of  c o n t a c t   b e t w e e n   t h e   f i x e d . c o n t a c t   3  and  t h e  

r e s i l i e n t   c o n t a c t   arm  11  i s   e x p o s e d   to   t h e   s u r r o u n d i n g  

a t m o s p h e r e ,   and  w h i l e   t h i s   may  n o r m a l l y   be  a c c e p t a b l e ,  

t h e r e   a r e   o c c a s i o n s   when   i t   i s   d e s i r a b l e   f o r   t h e  

c o n t a c t   a r e a   to   be  p r o t e c t e d   f r o m   t h e   s u r r o u n d i n g  

a t m o s p h e r e ,   t h e   s w i t c h   t h e n   b e i n g   a  s o - c a l l e d   g a s - t i g h t  

s w i t c h .  

T h u s ,   in  t h e   s w i t c h   shown  in  F i g u r e s   4  and  5 ,  

t h e   w a l l   21  of  t h e   h o u s i n g   1  a d j a c e n t   t h e   f i x e d  

c o n t a c t   3  i s   f o r m e d   w i t h   a  t h i c k e n e d   p o r t i o n   22  t h r o u g h  

w h i c h   t h e   f i x e d   c o n t a c t   3  e x t e n d s ,   and  w i t h   a  s l o t  

23  w h i c h   r e c e i v e s   a  body   24  of   r e s i l i e n t   e l e c t r i c a l l y  

i n s u l a t i n g   m a t e r i a l .   The  b o d y   24  i s   r e c e i v e d   in   t h e  

s l o t   23  on  t h e   s u r f a c e   of   t h e   t h i c k e n e d   p o r t i o n   22  

of   t h e   w a l l   21,  and  e n v e l o p e s   b o t h   t h e   c o n t a c t   h e a d  

4  of   t h e   f i x e d   c o n t a c t   3,  and  a l s o   t h e   c o n t a c t   h e a d  

25  of  t h e   l o w e r   o u t e r   l i m b   11  of  t h e   c o n t a c t   arm  8 .  

The  b o d y   24  can  be  p r e - f o r m e d   and  m o u n t e d   on  t h e  

h o u s i n g   1  p r i o r   to   m o u n t i n g   of   t h e   c o n t a c t s   3 

and  8  t h e r e o n ,   or  t h e   body   24  can   be  f o r m e d   in   s i t u  

on  t h e   h o u s i n g   1  by ,   f o r   e x a m p l e ,   i n j e c t i o n   of  a  

r o o m - t e m p e r a t u r e   c u r i n g   p a s t e ,   or  by  a  m o u l d i n g  

o p e r a t i o n ,   e i t h e r   b e f o r e   o r   a f t e r   t h e   c o n t a c t s   3  and  8 

a r e   m o u n t e d   t h e r e o n . .  



On  f i r s t   o p e r a t i o n   of   t h e   s w i t c h   f r o m   t h e  

c o n d i t i o n   of  F i g u r e   4  to   t h a t   of  F i g u r e   5  t h e   c o n t a c t  

h e a d   25  of  t h e   o u t e r   l i m b   11  i s   u r g e d   t h r o u g h   t h e  

m a t e r i a l   of  t h e   body  24,  and  t h e   c o n t a c t   h e a d   25  i s  

t h e r e f o r e   p r e f e r a b l y   s h a r p   to   f a c i l i t a t e   s u c h  

p e n e t r a t i o n .   On  r e t u r n   of   t h e   s w i t c h   to   t h e   c o n d i t i o n  

of  F i g u r e   1  t h e   m a t e r i a l   of  t h e   body   24  r e l a x e s   t o  

f i l l   t h e   s p a c e   b e t w e e n   t h e  c o n t a c t   h e a d s   4  and  2 5 ,  

t h e r e b y   r e t a i n i n g   t h e   s e a l i n g   of  t h e   c o n t a c t   p o s i t i o n  

a t   a l l   t i m e s .  

The  s w i t c h   shown  in   F i g u r e s   4  a n d  5   can   b e  

p a r t   of  a  m u l t i p l e   s w i t c h   a r r a n g e m e n t ,   as  shown  i n  

F i g u r e   3,  f o r m e d   f rom  a  p l u r a l i t y   of  s u c h   s w i t c h e s  

a r r a n g e d   in  a  row  w i t h   t h e i r   h o u s i n g s   1  i n t e g r a l l y  

f o r m e d ,   in  w h i c h   c a s e   t h e   body  24  of   r e s i l i e n t  

e l e c t r i c a l l y   i n s u l a t i n g   m a t e r i a l   can   be  a  s i n g l e  

body   common  to   a l l   of  t h e   s w i t c h e s   of  t h e   r o w .  

R e f e r r i n g   now  to   F i g u r e   6,  t h e   s w i t c h   h e r e  

shown  is   s i m i l a r   to   t h a t   shown  in  F i g u r e s   1  and  2 ,  

and  c o r r e s p o n d i n g - p a r t s   h a v e   t h e   same  r e f e r e n c e  

n u m b e r s .  

The  e s s e n t i a l   d i f f e r e n c e s . b e t w e e n   t h e   s w i t c h  

of   F i g u r e   6  and  t h a t   of  F i g u r e s   1  and  2  a r e   t h a t   i n  

t h e   s w i t c h   of  F i g u r e   6  t h e   h o u s i n g   1  i s . o f   o n e - p i e c e  

o n s t r u c t i o n ,   n o t   h a v i n g   a  s e p a r a t e   l i d   (13)  as  u s e d  

in  F i g u r e s   1  and  2,  and  t h a t   t h e   a c t u a t o r   member   15 

in   F i g u r e   6  i s   r e t a i n e d   in   t h e   h o u s i n g   1  by  a n  

e x t e n s i o n   of  t h e   s i n g l e   i n n e r   l i m b   9  of  t h e   r e s i l i e n t  

c o n t a c t   6.  The  f i x e d   c o n t a c t   3  i s   a l s o   m o u n t e d  

d i f f e r e n t l y   in  t h a t   i t   i s   i n s e r t e d   f rom  t h e   s i d e  

r a t h e r   t h a n   f rom  t h e   b o t t o m   of  t h e   h o u s i n g .   T h e  

h o u s i n g   1  can  t h u s   be  m o u l d e d   in  one  p i e c e ,   w i t h   a l l  

t h e   n e c e s s a r y   c o r e s   m o v i n g   h o r i z o n t a l l y   of  t h e  

h o u s i n g   1  a s  s e e n   in   t h e   d r a w i n g .  

The  h o u s i n g  1   i s  o p e n   to   one  s i d e   ( l e f t - h a n d  



s i d e   in  F i g u r e   6)  and  t h e   a c t u a t o r   member   15  i s  

i n t r o d u c e d   i n t o   t h e   h o u s i n g . f r o m   t h i s   s i d e .   T h e  

c o n t a c t   6  i s   t h e n   m o u n t e d   on  t h e   h o u s i n g   1  f r o m   t h e  

o p e n   s i d e   t h e r e o f ,   t h e   e x t e n s i o n   on  t h e   s i n g l e   i n n e r  

l i m b   9  of  t h e   c o n t a c t   6  e n g a g i n g   b e h i n d   t h e   a c t u a t o r  

member   15  w h i c h   i s   t h u s   r e t a i n e d   in   t h e   h o u s i n g   1 

t h e r e b y .  

R e f e r r i n g   now  to   F i g u r e   7,  t h e   s w i t c h   h e r e  

shown  i s   s i m i l a r   to   t h a t   shown  in   F i g u r e   6,  b u t  

i n c l u d e s   a  body   24  of  r e s i l i e n t   e l e c t r i c a l l y  

i n s u l a t i n g   m a t e r i a l   as  shown  in   t h e   s w i t c h   o f  

F i g u r e s   4  and  5.  The  h o u s i n g   1  i s   a g a i n   of  o n e - p i e c e  

c o n s t r u c t i o n ,   w i t h   t h e   a c t u a t o r   member   15  b e i n g  

r e t a i n e d   in   p l a c e   by  t h e   c o n t a c t  6 .  

The  s w i t c h e s   of  F i g u r e s  6   and  7  h a v e   t h e  

a d v a n t a g e   t h a t   t h e y   a r e   e a s y   to   m a n u f a c t u r e   a n d  

a s s e m b l e ,   and  a r e   t h u s   r e l a t i v e l y   c h e a p ,   w h i l e   s t i l l  

r e t a i n i n g   t h e   a d v a n t a g e s   of  t h e   s w i t c h e s   of  F i g u r e s  

1  and  2;  or  F i g u r e s   3  and  4  r e s p e c t i v e l y .  



1.  An  e l e c t r i c a l   s w i t c h   c o m p r i s i n g   a  h o u s i n g  

c a r r y i n g   a  f i r s t ,   f i x e d   c o n t a c t   and  a  s e c o n d ,  

m o v a b l e   c o n t a c t   in   t h e   f o r m   of   a  r e s i l i e n t   c o n t a c t  

arm  s e c u r e d   to   t h e   h o u s i n g   a t   one  e n d .   and  a n  

a c t u a t o r   member   m o u n t e d   on  t h e   h o u s i n g   and  o p e r a b l e  

t o   u r g e   t h e   r e s i l i e n t   c o n t a c t   arm  f rom  a  f i r s t  

p o s i t i o n   o u t   of  e n g a g e m e n t   w i t h   t h e   f i x e d   c o n t a c t  

i n t o   a  s e c o n d   p o s i t i o n   in   e n g a g e m e n t   w i t h   t h e   f i x e d  

c o n t a c t .   c h a r a c t e r i s e d   in   t h a t   t h e   r e s i l i e n t   c o n t a c t  

arm  (6)  e x t e n d s   f rom  i t s   end  s e c u r e d   to   t h e   h o u s i n g  

(1)  as  a  s i n g l e   i n n e r   l imb   (9)  and  t h e n   d i v i d e s   i n t o  

two  o u t e r   l i m b s   (10,   11)  one   (10)  of  w h i c h   i s   e n g a g e d  

by  t h e   a c t u a t o r   member   (15)  and  t h e   o t h e r   (11)  o f  

w h i c h   e n g a g e s   t h e   f i x e d   c o n t a c t   (3)  on  o p e r a t i o n   o f  

t h e   a c t u a t o r   member   ( 1 5 )   t h e   a r r a n g e m e n t   b e i n g   s u c h  

t h a t   on  o p e r a t i o n   of  t h e   a c t u a t o r   member  ( 1 5 ) ,  

i n i t i a l l y   t h e   w h o l e   r e s i l i e n t   c o n t a c t   arm  (9,  10,  1 1 )  

d e f l e c t s   by  b e n d i n g   of  t h e   s i n g l e   i n n e r   l i m b   (9)  u n t i l  

s a i d   o t h e r   o u t e r   l i m b   (11)  e n g a g e s   t h e   f i x e d   c o n t a c t  

(3)  w h e r e a f t e r   t h e   two  o u t e r   l i m b s   (10,   11)  of  t h e  

r e s i l i e n t   c o n t a c t   arm  (9,  10,   11)  a r e   d e f l e c t e d   t o w a r d s  

e a c h   o t h e r   t h e r e b y   to   i n c r e a s e   t h e   c o n t a c t   f o r c e  

b e t w e e n   s a i d   o t h e r   o u t e r   l i m b   (11)  and  t h e   f i x e d  

c o n t a c t   ( 3 ) .  

2.  An  e l e c t r i c a l   s w i t c h   as  c l a i m e d   in  C l a i m   1 ,  

c h a r a c t e r i s e d   in  t h a t   t h e   h o u s i n g   (1)  c a r r i e s   a  b o d y  

(24)  of  r e s i l i e n t   e l e c t r i c a l l y   i n s u l a t i n g   m a t e r i a l   i n  

w h i c h   t h e   c o n t a c t   p o i n t s   (4,  25)  of  t h e   f i x e d   c o n t a c t  

(3)  and  s a i d   o t h e r   o u t e r   l i m b   (11)  of  t h e   r e s i l i e n t  

c o n t a c t   arm  a r e   e m b e d d e d ,   t h e   a r r a n g e m e n t   b e i n g   s u c h  

t h a t   on  o p e r a t i o n   of  t h e   a c t u a t o r   member  (15)  t h e  

c o n t a c t   p o i n t   (25)  of  s a i d   o t h e r   o u t e r   l imb   (11)  i s  

u r g e d   t h r o u g h   t h e   m a t e r i a l   of  t h e   body  (24)  i n t o  

c o n t a c t   w i t h  t h e   c o n t a c t   p o i n t   (4)  of  t h e   f i x e d  



c o n t a c t   ( 3 ) .  

3.  An  e l e c t r i c a l   s w i t c h   as  c l a i m e d   in   C l a i m   1 

or  C l a i m   2 ,  c h a r a c t e r i s e d   in   t h a t   t h e   h o u s i n g   (1)  i s   o f  

o n e - p i e c e   c o n s t r u c t i o n ,   t h e   a c t u a t o r   member   (15)  b e i n g  

r e t a i n e d   in   t h e   h o u s i n g   (1)  by  a  p a r t   of  t h e   s e c o n d  

c o n t a c t   ( 6 ) .  

4.  An  e l e c t r i c a l   s w i t c h   as  c l a i m e d   in   C l a i m   i ,  

C l a i m   2,  or  C l a i m   3,  c h a r a c t e r i s e d   in   t h a t   t h e  

a c t u a t o r   member   (15)  i s   m o u n t e d   on  t h e   h o u s i n g   (1)  f o r  

s l i d i n g   m o v e m e n t   r e l a t i v e   t h e r e t o .  

5.  An  e l e c t r i c a l   s w i t c h   as  c l a i m e d   in   a n y  

p r e c e d i n g   c l a i m ,   c h a r a c t e r i s e d   in   t h a t   t h e   i n n e r   l i m b  

(9)  of  t h e   r e s i l i e n t   c o n t a c t   arm  (9,   10,   11)  i s  

s u b s t a n t i a l l y . L - s h a p e d .  

6..  An  e l e c t r i c a l   s w i t c h   as  c l a i m e d   in   a n y  

p r e c e d i n g   c l a i m ,   c h a r a c t e r i s e d   in   t h a t   d u r i n g   m o v e m e n t  

of  t h e   a c t u a t o r   member   ( 1 5 ) ,   d e f l e c t i o n   of  t h e   t w o  

o u t e r   l i m b s   (10 ,   11)  of  t h e   r e s i l i e n t   c o n t a c t   a r m  

(9,  10,  11)  t o w a r d s   e a c h   o t h e r   p a s s e s   t h r o u g h   a  

maximum  and  t h e n   d e c r e a s e s   w h e r e b y   an  o v e r - c e n t r e  

a c t i o n   f o r   t h e   a c t u a t o r   member   <15)  i s   a c h i e v e d .  

7.  An  e l e c t r i c a l   s w i t c h   i n c l u d i n g   a  p a i r   o f  

c o n t a c t s   w h i c h   a r e   u r g e d   i n t o   e n g a g e m e n t   on  o p e r a t i o n  

of  t h e   s w i t c h ,   c h a r a c t e r i s e d   in  t h a t   t h e   contact points 

(4,  25)  of  t h e   two  c o n t a c t s   (3,  6)  a r e   e m b e d d e d   in   a  

body   (24)  of  r e s i l i e n t   e l e c t r i c a l l y   i n s u l a t i n g   m a t e r i a l  

a t   a l l   t i m e s .  

8.  An  e l e c t r i c a l   s w i t c h   c o m p r i s i n g   a  h o u s i n g  

c o n t a i n i n g   a  p a i r   of   c o n t a c t   m e m b e r s   and   an  a c t u a t o r  

member   by  w h i c h   t h e   c o n t a c t   m e m b e r s   can   be  moved  i n t o  

and  o u t   of  e n g a g e m e n t   w i t h   e a c h   o t h e r ,   c h a r a c t e r i s e d  

in  t h a t   t h e   h o u s i n g   (1)  i s   of  o n e - p i e c e   c o n s t r u c t i o n ,  

t h e   a c t u a t o r   member   (15)  b e i n g   r e t a i n e d   in  t h e  

h o u s i n g   (1)  by  a  p a r t   of  one  (6)  of   t h e   c o n t a c t  

m e m b e r s .  
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